Dietary glycotoxins induce RAGE and VEGF up-regulation in the retina of normal rats.
Exogenous intake of glycotoxins present in western diet accelerates the accumulation of advanced glycation end products (AGEs) in multiple organs leading to potential tissue damage. Advanced ageing and diabetic conditions have been associated with AGEs deposition in multiple eye compartments including Bruch's membrane, optic nerve, lens and cornea. However, the impact of dietary AGEs in ocular physiology has not been extensively studied. The present study investigates the direct effects of a high AGE content diet in the ocular tissues of normal rats of different age. Two groups of baby (4 weeks of age) and adult (12 weeks of age) female Wistar rats (n = 73) were allocated to high- or low-AGE diet for 3 months. Upon completion of experimental protocol, somatometric, hormonal and biochemical parameters were evaluated in all groups. Circulating and tissue AGE levels were estimated along with their signaling receptor (receptor for AGEs, RAGE) and vascular endothelial growth factor A (VEGF-A) expression in ocular tissues of the different subgroups. High AGE intake was associated with elevated serum AGEs (p = 0.0001), fructosamine (p = 0.0004) and CRP levels (p = 0.0001) compared to low AGE. High peripheral AGE levels were positively correlated with significant increased tissue immunoreactivity of AGEs and RAGE in retinal and uveal tissues as well as retinal VEGF-A expression. Up-regulation of RAGE and VEGF-A expression was observed in the ocular tissue of both baby and adult animals fed with high-AGE diet. Co-localization of AGEs and RAGE staining was observed mainly in the inner retinal layers and the retinal pigment epithelium (RPE) of all groups. VEGF-A expression was elevated in the RPE, the inner nuclear layer and the retinal ganglion cell layer of the animals exposed to high-AGE diet. In conclusion, dietary AGEs intake affects the physiology of ocular tissues by up-regulating RAGE and VEGF-A expression contributing to enhanced inflammatory responses and pathologic neovascularization in normal organisms independent of ageing.